a 
O 
O 
$ 
Z 
W 
Y 


SERVICE 


STATION MONITOR 


SAFETY NOTICE 


The following explicit definitions apply in this manual: 


NOTES... +.” If disregarded, inconvenience only —no risk of equipment 
damage or personal injury. 
CAUTION............. Equipment damage may occur, but not personal injury. 
WARNING ........... Personal injury may occur —DO NOT DISREGARD! 
WARNING 


HIGH VOLTAGES PRESENT 
Observe all standard safety procedures regarding high RF, AC, and DC potentials. 


HIGH VACUUM CRT 


The CRT (cathode ray tube) contained in this instrument is a high vaccume device, breakage 
of which may cause high velocity scattering of glass particles. Rough handling of the instru- 
ment, and especially the CRT, is to avoided. 


CONTENTS 


Page 
SECTION 1. SPECIFICATIONS 2oiisesicencscnedecdvedonsneasasayceeese ce ae eae eae ees 
SECTION 2. FEATURES ooo sesisccccnccdivecatinicocavonel ote anodateecenneceeeo nee eee ene aaa a 
SECTION 3. CRT SPECIFICATIONS (och... enscc fe neneccnta -aeee eee eee 4 
SECTION 4. BLOCK DIAGRAM 6incnc. coccsuc.s eo bicas costo a oe aero vee nee emai Meteo 5 
SECTION 5. CIRCUIT DESCRIPTION 023.002 ce. ee ee 6 
SECTION 6. VIE WSS ose vce hie ihe Hoses chs wigs ous pabh aces noe ee ee ee 8 
SECTION 7. PRINTED CIRCUIT BOARDS .........0... cece te cece eee eens eh 
SECTION 8. PARTS LIST. oobi Sige ence ee eee 10 
SECTION 9. PAC KUNG ioe. snc oviiiincc sa seaseceads Henevseias  AoR Oe AIS oe ane ee 12 
SECTION 10: — DISASSEMBLY 26.00 cect a ee ee 13 
SECTION 11. “ADJUSTMENT woiilsccks co ce cnidors nates cet cee ocean 15 
SECTION 12. TROUBLE SHOOTING  ooic.iicccc. cicccseeice eee eee 17 
SECTION 13. PAN DISPLAY OPTION......0.00..0..000 cece cece eee eteceeteeeneenees 18 
SECTION 14... SCHEMATICS iii. cca eek casein ee es Be teas 23 
ILLUSTRATIONS: 
Fig. 3-1 CRT Basing ci..c..5.ceees sin encnaiste.s ss uetaacea iter sauce dens ee ee eee ee 4 
Fig. 4-1 SM-220 Block Diagrannt «o.oo... ccc coesconsaeccoees oc tscune suaavadanas sseueneceas 5 
Fig. 5-1 Principle of Oscilloscope Display ............00...0. oe cece 6 
Fig. 5-2. Displayed Waveform s...5...(02..c5 ces) cs tele obo cannon oe sper pian Se meeyaasee 6 
Fig. 10-1 Front Panel Assembly Parts Blow-Up .......000...0...... ccc cece cette ecto: 13 
Fig. 10-2. Case Removal 5558! ide cancion itn de Unc ess  e 14 
Fig. 10-3 Graticule Removal/Installation...........................::::eeeeeeee ee 14 
Fig. 10-4 CRT Removal | ..52.ciccssshiedescgeie ccassa pets ae noses tasee one eas Sie neem eee ete 14 
Fig... 14-1) Adjustment 5... i0s0 secsctece cleo tala aenden anes cnleas Ae eee aden eee ee 15 
Fig. 11-2 V. ATT. High Frequency Response Compensation..........................6:. 15 
Fig. 11-3 Two-Tone Oscillator Balance Adjustment..........................:::cceeceees 16 
Fig. 13-1 ‘Block Diagram (BS-5S,. 8) <ccde0cs ces sccs see cccc ecu eral catetasnsqeaaepnen ey mati eeate eats 18 
Fig. 13-2 Ceramic Filter Frequency Characteristics.............................cese cee eeees 18 
Fig. 13-3. BS-5, 8 Installation ........04.00..0.05 ences te nscscute cece ae eaten pean 21 
Fig. 13-4 Pan Display Adjustments ..............0.00 0.0.0 ee cece nent ete e ee eee eees 22 


Fig. 13-5 Pan Display Waveform. ....33...:5..666.664, cons sesneasi te os tty cee eas Ss Se gee ew 22 


SECTION! 1. SPECIFICATIONS 


CRT75ARB31 

Phosphors.2t.frees, esk eeet es B31 

Po [eT get Cai cn nr ARO et Le ee a Blue-Green 

TRANSMIT SIGNAL MONITOR TERMINAL 

Frequency range 4204.2. ne Res a 1.8 ~ 150 MHz 

Maximum: power 25.0058 4 oe 1.8 ~ 54 MHz (2 kW/PEP) 
150 MHz (200 W/PEP) 

5 gi Peep aaa aie ys eR dee neu ll ali SD iar Pas Aa 1.2 or less 

Deflection sensitivity. .................0.0...0cccceceeeeeee More than 1 DIV at 2 W/PEP input 

Attenuators coda Ss ceca cts eeicassenet enc 6 steps 

TRAPEZOID WAVEFORM OBSERVATION 

Frequency range 6.0 5:.5.0.6. ken case eubsc Shere od 1.8 ~ 30 MHz 

Maximum power at DRIVE terminal ................. 100 W/PEP 

a PR oe eesti neces coitinaiee valet Red bane nent te 1.2 or less 

TWO-TONE GENERATOR 

Oscillator frequency .................0..0..0c cece ceceeeeeee 1,000 Hz 1575 Hz or both switchable 

Oistput voltage ccs. cn ee eo ee 10 mV/50kQ (at TWO TONE) 

PAN DISPLAY 

PGOD TON NA MG 68.5 aeceteance case RES cue BS-5 (TS-520 series), BS-8 (TS-820 series) 

Input center frequency .....................0..0..cce cece 3,395 MHz (BS-5), 8,830 MHz (BS-8) 

EE STOCGUGNICY occ cnc orl ese te eee 455 kHz 

IEhand width) 5... eee er een ee More than 1 kHz (—6 dB) 

IMPULSONSItIVITY 26-8 {felons steers oe More than 20 dB p/DIV 

CAI WIGUD Been cee canes ab ake ae ea +20 kHz, +100 kHz, selectable 

HORIZONTAL AMPLIFIER 

Gainadiustmont 23.05.02. see eco ae 100B (Approximate) 

Deflection sensitivity. ............0..00...0ccecccceceecee eee More than 300 mV/DIV 

Frequency response .................0...0..ccccceeceeeee ees DC-250 kHz or greater (EXT GAIN at MAX) 
DC-40 kHz (EXT GAIN at 1/2) 

Input resistance/capacity ............................008.. 1 MQ(+20%), 40 pF or less (SYNC switch at INT) 

PATCONRSATOr hairs ee ee CR een bee cees Fully variable to O 

Max. input voltage ..................0..cc ccc cece ee cece 100 Vp-p 

SWEEP CIRCUIT 

Sweep frequency .................... Ce RE mene: 10 Hz ~ 100 kHz (in 4 ranges, variable) 

Sweep linearity s.0:6:65.6.3::0 eee ee: Better than 5% 

Syne system ore cs Sk ee ne Synchronized sweep, internal negative sync and external sync 

SVOC Maplitude sacs s:2.6 5.655) eee teenies Internal .... More than 1 DIV on CRT 
External ... More than 2 Vp-p 

VERTICAL AMPLIFIER 

Deflection sensitivity................0.....0..0..0ccceeeeeee More than 20 mV/DIN 

Frequency response .....................0..0.00ccceeeeee eee 2 Hz ~ 10 MHz(—3 dB) 

Input resistance/capacity ........................0..0000:. 1 MQ, 40 pF 

OVErshoot errr. toto hades: Bio ncisashaton Less than 5% 

Attenuator 4. :. 5.5 .teee re eae ete 1, 1/10, 1/100 and GND/MONITOR 
(Error between steps: 5% max.) 

Max input voltage ~.<.s<dertecd: Se deheg den ia poeesante 300V (DC+AC peak) or 600 Vp-p 

POWERLISUPPLY22.....2 eee AC 117V 10%, 50/60 Hz, 20W 

DIMENSIONS © oo cic hh ceeds 215(W) X 153(H) x 335(D) mm 

WV TC ie te Occ rt a ete eee on eases ei 5 kg 

ACCESSORIES SUPPLIED 

SASUTUCTION: DOOK:) biceee ie thas rae oee ede tontoniae 1 

Wiskrtype cables. jicect ctor eet en aa een teats 1 

One DuUtpUt CADIO fi. eat ee pu ran oe tees esos 1 

Auxiliary feet (with screws) .............................. Z 

MV BITerity: CAT 25-5. oes ok ec eres ores 1 


Specifications are subject to change without notice due to technical improvements. 


SECTION 2. FEATURES 


1. The SM-220 Station Monitor is specially designed for 
the TS-820 and TS-520 series SSB transceiver. 


2. The SM-220 functions as monitor scope, oscilloscope 
and two-tone oscillator. An optional Pan Display 
scope function is available. 


3. Transmit waveform from 1.8 ~ 150 MHz can be 
observed with the monitor scope. Applicable power 
levels: 2KW PEP to 54 MHz, 200W PEP to 150 MHz. 
Drive input/output terminals allow trapezoid waveform 
observation of a linear amplifier. 


4. Oscilloscope sensitivity is 20 mV/div (min), and 
bandwidth is 2 Hz ~ 10 MHz (min). Further, the IF 
waveform of the TS-820/S receiver section can be 
directly observed from the IF-OUTPUT terminal. 


5. Two Wien bridge oscillators generate 1000 Hz and 
1575 Hz tone, available individially or simultaneously. 


6. Optional Pan Display units available: 
The BS-8 for TS-820 series transceivers. 
The BS-5 for TS-520 series transceivers. 
7. Horizontal trace tilt Can be adjusted from the rear of the 
unit without removing the case. 


_ 8. The blue-green phosphor (B31) CRT assures excellent 


brightness and contrast. 


SECTION 3.CRT SPECIFICATIONS 


Dimensions 
Total \engthesseeeea eee. cae eee ZoOrTeO mm 
Max. diametetegncses scricccec acme see 7654 2mm 
Heater 
Voltage. .1.Jsncre sone aeee ete: ata ia een eee rene ce cee 6.3V 
Curnremtisis.clse ere sataneuce cone ac Deen een neers 0.3A 
Maximum 
Plate 2 voltage (ED2) i seeeer-cs case see eee 2750V 
Grid’ 2° voltage: (EC2) ee ereceecee emer tere 2750V 
Operating Characteristics 
Plate 2 voltage” (EDZ eves ae epee ere etree 1 500V 
Focus voltage (Ebi). acc eeeene eee 75 ~ 300V 
Grid 2: voltage (ECZ Wine carc. 1.0 seer 1500V 
Blanking voltage (EcO) .............. —28.5 ~ —67.5V 
X-axis deflection factor .............. 23.1 ~ 29.1VDCc/cm 
X-axis deflection factor .............. 13.7 ~ 18.2VDc/em 


Fig. 3-1 75ARB31 Basing 


SECTION 4. BLOCK DIAGRAM 
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Fig. 4-1 SM-220 (Block Diagram) 


SECTION 5. CIRCUIT DESCRIPTION 


1. THEORY OF OSCILLOSCOPE DISPLAY 


Fig. 5-1 shows the principle of oscilloscope display. 
Electrons emitted from the cathode of the CRT and 
electrostatically defected by the X and Y deflection 
plates. When a signal to be observed (a sine wave in 
this figure) is applied to the Y deflection plates and a 
saw tooth voltage is applied to the X deflection plates, 
the high voltage accelerated electron beam strikes the 
phosphor screen and the waveform (as shown in Fig. 
5-2 appears on the screen. 


. VERTICAL CIRCUIT 

When the SM-220 is used as an oscilloscope, signal is 
applied to the V. INPUT and may be devided 1/1, 1/10 
or 1/100 by the V. ATTENUATOR, according to the 
amplitude of the signal. TC101 and TC102 provide 
compensation of the high frequency signal com- 
ponents, which are lowered by the attenuator input 
Capacitance, and stray capacitance of the amplifiers. 
The signal is applied to the protection circuit Q101, 
and the gate of Q102 via a switching relay. The gate 
current of Q101 begins to flow when signal peak 
voltage becomes less than —13V, so that Q102 is 
protected from breakdown. 

A buffer consisting of Q102 and Q104 is combination 
source follower and emitter follower, so a high input 
impedance and a low output impedance are achieved. 
Q106 and Q107 form a differential amplifier, the gain 
of which can be varied in the range of 22 dB by VR102 
(V. GAIN), bridged between the two emitters. Q103 
and Q104 bias the amplifiers against temperature 
change. VR101 adjusts the DC Balance between the 
emitters of Q104 and Q105. Of the emitter voltages 


are unbalanced, this difference is amplified and as the 
V. GAIN is adjusted the trace moves from the center of 
the screen. The signal, amplified by Q106 and Q107, 
1st amplifier is applied to the emitter follower Q108 
and Q109, and then applied to the 2nd amplifier, 
Q110 ~ 113. The 2nd amplifier is cascoded, and ex- 
hibits good high-frequency characteristics. TC103 cor- 
rects high-frequency response, and VR103 adjusts the 
Vertical Position. Q114 through Q117 form a com- 
plementary emitter follower amplifier, whose low out- 
put impedance decreases the affects of deflection plate 
high frequency loading. When the SM-220 is used as 
an oscilloscope, this emitter follower output is applied 
to the Y deflection plate of the CRT. 


. HORIZONTAL CIRCUIT 


The horizontal circuit consists of a Sweep Oscillator 
generating saw tooth voltage, and a_ Horizontal 
Amplifier. To make the display stationary on the 
screen, the sweep frequency must be 1/N of the input 
signal frequency (as shown in Fig. 1, N = 2). That is, 
the sweep must be synchronized with the input signal. 
For this purpose, the sync signal is picked-off the ver- 
tical amplifiers Q114 ~ 117, and applied to the 
sweep oscillator Q118, Q119. The S4b 
SYNC/MARKER switch INT (internal or EXT (external) 
sync signal. When the SM-220 is used as an os- 
cilloscope with INT sync, the sweep synchronizes with 
the V. INPUT signal. When used as a MONITOR, the 
sweep is synchronized with the modulated transceiver 
Output. In the EXT position, the sweep synchronizes 
with a signal applied to the H. INPUT/EXT. SYNC ter- 
minal. 


©) < Horizontal axis 


X-axis deflection 
plate 


Fig. 5-1 Oscilloscope theory 


Y-axis deflection plate 


Vertical axis 


Broken, line doesn't appear 
because of blanking signal. 


Fig. 5-2 Waveform on screen 


SECTION 5. CIRCUIT DESCRIPTION 


Saw tooth voltage generated by the sweep oscillator is 
amplified by the horizontal amplifier Q112 ~ 124, and 
applied to the X deflection plates. When the SWEEP 
RANGE selector is placed in the EXT position, the H. 
INPUT/EXT SYNC signal is applied to the horizontal 
amplifier after attenuation by the SWEEP VAN/EXT. 
GAIN contro!. VR-106 (H. GAIN) sets varies the 
horizontal amplifier gain so the trace extends fully 
across the screen. 


. MONITOR CIRCUIT 

With the function switch in the MONITOR position, 
transmitted RF passes through the RF-IN/OUT circuit, 
is RF. attenuated and applied to the Y deflection 
plates. The attenuated signal is also detected and 
used as sync reference. When Trapezoid waveform is 


observed, modulated RF passing through the DRIVE 
IN/OUT circuit is detected and then applied to the 
horizontal amplifier. 


. TWO-TONE OSCILLATOR 


The tone generator consists of two Wien bridge os- 
cillator operating at 1 kHz and 1,575 kHz. Q125 and 
Q126 act as feedback resistors to prevent temperature 
variation output fluctuation. VR-109 is the Two-Tone 
Balance adjustment and VR-110 adjusts the Output 
Level. 


. POWER SUPPLY 

The Power Supply provides regulated +12V and 
—13V, + 150V for the final amplifiers, and —1300V 
for the CRT. 


FE sen 


Shield case 


BS-5 or BS-8 

(option) 
Power transformer 
(LO1-9126-05) 
Oscillo unit 
(X65-1240-00) 

CRT 

75ARB31 


SECTION 6. VIEWS 


Ornament panel (1) Graticule Top Case 
(A21-0836-04) (B20-0910-04) (A01-0825-03) 


#& 


LED 
(GD-40166-04) 
Push knob 
(K29-0166-04) 


Knob . ” : il TONE O42) 


(K21-0816-04) : ; cone 97S wy 


Ornament panel (3) 
(A21-0839-03 K, W) 
(A21-0838-03 T) 


Knob 
(K21-0239-04) 


BNC receptacle 
(E04-0251-05) 


Wing bolt 
(NO9-0248-05) 


M type receptacle 
(E04-0102-05) 


moe, GIVE = LES 
We STATION MONITORGE, 
ae 


CRORE BB SURRY %, apes 


a 


Wing nut Fuse holder 3P connector (power source) 


Model name plate _ (N14-0020-04) (J13-0033-15) (E03-0201-05) 


Knob 
(K21-0267-04) 


Ornament pane! (2) 
(A21-0837-04) 


Phone jack 
(E11-0003-15) 


Push knob 
(K21-0817-04) 


Bottom case 
(AO01-0826-03) 


Pin jack 
(E13-0101-05) 


SECTION 7. PRINTED CIRCUIT BOARDS 
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SECTION 8. PARTS LIST 


GENERAL (Y71-1100-00) 


vy : Newparts K..... USAW Wc Europe, T ..... 


oe Re- 


CAPACITOR 


Britain 


CC45SL3D120JMU | Ceramic 12pF +5% 2kV 
CC45SL2HO50D Ceramic 5pF +0.5pF 500V 
CC45SL2HO30D Ceramic 3pF +0.5pF 500V 
CC45SL2HO10D Ceramic 1pF +0.5pF 500V 
CK45D2H103D Ceramic 0.01iuF +20% 
CK45D2H222M Ceramic 0.0022uF +20% 
C90-0300-05 Ceramic 470pF 

C91-0023-05 0.01uF AC250V 


RESISTOR 


RS14AB3F561J 


Metal film 5602 +5% 


RS14AB3D103J Metal film 10kQ  +5% 2W 
RD14BY2H222J Carbon 2.2kk2 +5% 1/2W 
RS14AB3D103J Metal film 10kQ +5% 2W 
RD14BY2H222J Carbon 2.2kQ +5% 1/2W 
RD14BY2H105J Carbon 1MQ +5% 1/2W 


SEMICONDUCTOR 
V11-7200-10 LED <Red> 
ce V11-0370-05 Diode 1$1587 
Ww 
bg 


VR/SW/TRANSFORMER 


RO5-8501-05 
RO5-8501-05 


Variable resistor 1IMQ <FOCUS> 
Variable resistor 1MQ 
< INTENSITY > 


$39-2006-05 
S01-1508-05 
$01-1501-05 
$42-2503-06 
$42-2503-05 
S01-1506-05 


Push switch <POWER> 

Rotary switch < FUNCTION > 
Rotary switch <RFATT> 

Push switch <SCAN WIDTH > 
Push switch <SYNC MARKER> 
Rotary switch < TONE> 


LO1-9126-05 Power trnsformer 


MISCELLANEOUS 


A01-0825-03 Top case 
A01-0826-03 Bottom case 
A20-2724-03 Panel ass‘y T 
A20-2725-03 Panel ass‘y K, W 
A20-2726-02 Mold Panel 
A21-0836-04 Ornament panel (1) 
A21-0837-04 Ornament panel (2) 
A21-0839-03 Ornament panel (3) K, W 
A21-0838-03 Ornament panel (3) T 


eH Me 


Escutcheon (Push switch) x 2 
Rubber cap x 3 

Graticule 

Lamp ass’y 

Warranty card 

Operating manual K, W 
Operating manual T 


BO7-0702-04 
BO9-001 1-04 
B20-09 10-04 
B30-0707-05 
B46-0007-00 
B50-2856-00 
B50-2857-00 


be 


D21-0902-04 
D22-0402-05 


Shaft 
Universal coupling 


E01-1403-05 
E03-0201-05 
E04-0102-05 
E04-0251-05 
E11-0003-15 


CRT socket 
3P connector (power source) 
M type receptacle x 4 

BNC receptacle x 2 

Phone jack 


10 


E13-0101-05 
E22-0405-05 
E23-0015-04 
E30-1818-05 
E30-1819-05 


Pin jack 

Lug strips x 2 

GND lug x 2 

JIS cord (Power cord) K 
CEE cord (Power cord) W, T 


FO5-5013-05 
FO5-3011-05 
F11-0920-04 


Fuse 0.54 x2 K 
Fuse 0.3A x 2 W,T 
CRT shield 


xb 


HO1-2839-04 
HO1-2805-02 
H0O1-2806-02 
H19-0503-03 
H20-1709-04 
H25-0029-04 
H25-0007-14 


Carton 

Polystyrene foam cushion [Front] 
Polystyrene foam cushion [Rear] 
Accessory box 

Protective cover 

Polyethylene bag 

Polyethylene bag 


eM Me Mb 


Foot x 6 
Fuse holder 


JO2-0049-14 
J13-0033-15 


J32-1030-14 Round boss x 2 
J42-0002-05 Rubber bush 
J42-0021-05 Rubber bush x 2 


J61-0053-05 Board support x 2 


K21-0267-04 


Knob x 3° TONE, RF ATT, 
FUNCTION 
INTENSITY, FOCUS, 

V.GAIN, <> POSITION, 
4 POSITION, SWEEP 
VARI/EXT GAIN 
Knob (push) x 2. SCAN WIDTH, 
MARKER/SYNC 
INT-EXT 
Knob x 2. V. ATT, SWEEP RANGE 
Knob (push) POWER 


K21-C0816-04 Knob x 6 


K21-0817-04 


K23-0239-04 
K29-0802-04 


X42-1120-10 
X65-1240-00 
X67-1020-00 
X67-1070-00 


Coaxial cable ass‘y 
OSCILLO unit 
BNC cord 

Two tone output cord 


OSCILLO UNIT (X65-1240-00) 


el a 


CAPACITOR 


C90-0021-05 Metal film 0O.1uF 


CC45SL1H101J Ceramic 100pF +5% 
CM93BD2A680J Mica 68pF +5% 
CM93BD2A681J Mica 680pF +5% 
CK45D1H103M Ceramic 0.01nF +20% 


C91-0502-05 


Metal film 0.01pF 


CK45D1H103M Ceramic 0.01pF +20% 
CEO04W1E100 Electrolytic 10uF 25V 
CK45D1H103M Ceramic O.01ipF +20% 
CEO04W1E100 Electrolytic 10uF 25V 
CK45D1H103M Ceramic 0.01pF +20% 


CEO4BW1HO10M Electrolytic 1F 


CEO4W1E100' Electrolytic 10uF 


SECTION 8. PARTS LIST 


bea Re- 
a ee 


CM03BD2A391J Mica 390pF +5% 


RD14BK2EQOO0OJ Carbon 


CQ93M1H474K Mylar 0.47uF +10% 
CQ93M1H473K Mylar 0.047uF +10% RD 14BB2EOOOJ Carbon 0002 
CQ93M1H392K Mylar 3900pF +10% 


CK45D1H681M Ceramic 680pF +20% RD14BY2HOOOJ Carbon C002 


CEO4W1C470 
CEO4BW1HO10M 
CQ93M1H103J 


Electrolytic 47uF 16WV 
Electrolytic 1uF 50V 
Mylar 0.01nF +5% 


RS14GB3D122J Metal film 1.2kQ 
RS14GB3F821J Metal film 820Q 
RD14BB2EO0OOJ Carbon OO0O02 


CEO4BW1HO10M 
CQ93M1H103J 


Electrolytic 1uF 50V 
Mylar O.01nF +5% 


RD14BY2H154J Carbon 150kQ 
RD14BB2EOOOJ Carbon 0002 


CK45D1H103M 


Ceramic 0.01uF +20% R92-0150-05 Jumper resistor x 17 


CK45D1H681M 


Ceramic 680pF +20% 


C91-0509-05 Oil O.1uF = 2kV V30-0217-05 NJM4558D 
CQ93M1H224K | Mylar 0.22uF +10% 
C91-0509-05 Oil O.1uF = 2kV V09-0015-05 2SK30A-0 


V0O9-9981-05 2SK30A-0 (idss) 


C91-0506-05 


Oil 0. 1uF 1kV 


V03-0098-05 Transistor 2SC535B 


CEO4W2E470 Electrolytic 47 uF 


V03-1360-06 Transistor 2SC1360 


CEO4W1E221 Electrolytic 220uF 


CEO4W1E100 Electrolytic 10uF © 25WV V03-1569-06 Transistor — 2SC 1596 
CEO4W1E221 Electrolytic 220uF 25WV 

CE04W1E100 Electrolytic 10uF © 25WV VO01-0153-06 Transistor = 2SA818-Y 
CEO4BW1HO10M | Electrolytic 1uF 50WV V03-0401-05 Transistor = 2SC 1628 
CK45D2H103M Ceramic 0.01pF +20% VO1-0153-05 Transistor = 2SA818-Y 


V03-0401-05 Transistor 2SC1628-Y 
V01-0037-05 Transistor 2SA496-Y 


CC45SL1H470J Ceramic 47pF +5% 


CC45SL2H150J Ceramic 15pF 
CK45D1H103M Ceramic O.01nF +20% 


CC45SL1H150J Ceramic 15pF +5% 


RESISTOR 


RN14BK2H9003F | Metal film 199k2 
RN14BK2E1113F | Metal film 111kQ +1% 1/4W 
RN14BK2H9903F | Metal film 990k2 +1% 1/2W 


V03-1569-06 Transistor 2SC1569 
VO9-0015-05 FET 2SK30A-0 
V03-1569-06 Transistor 2SC1569 


VO9-0060-05 FET 2SK30A-GR 


V03-0343-05 Transistor 2SC1419C 


RN14BK2E1012F | Metal film 10.1k2 +1% 1/4W VO1-0114-05 Transistor 2SA755C 
RD14BB2E152J Carbon 1.5kQ +5% 1/4W VO1-0037-05 Transistor 2SA495Y 
RD14BY2H105J Carbon IMQ +5% 1/2W 

RD14BK2H1004F | Carbon 1MQ +1% 1/2W V11-0076-05 Diode 1S1555 


RD14BB2EOQ00OJ Carbon C002 


V11-0051-05 Diode 1N60 
RD14BY2H391J V11-0076-05 Diode 1$1555 


RD14BB2EOO0OJ 


3902 
0002 


Carbon 
Carbon 


V11-0288-05 High pressure diode HVT-22Z-3 


3.9kQ 
392 


Metal film 
Carbon 


RS14GB3F392J 
RD14BB2E390J 


V11-0410-05 Diode (bridge) S1QB60 


V11-0249-05 Zener diode W2Z-120 


RS14GB392J 
RD14BB2EQO0OJ 


3.9kQ 
C002 


Metal film 
Carbon 


V22-0033-05 Thermister SDT-100 


SWITCH/TRIMMER 


R12-1004-05 Semi-fixed resistor 4.7kQ 
<DC.BAL> 

RO3-1020-05 Semi-fixed resistor 2kQ (C) 
<V.GAIN > 

RO1-0505-05 Semi-fixed resistor 5002 (B) 
<V.POS., > 

RO3-8050-05 Semi-fixed resistor 1MQ (B) 
< SWEEP VAR. H. GAIN > 

RO1-2503-05 Semi-fixed resistor 10kQ (B) 
<H.POS.> 


12kQ 
OO0O02 


RS14GB3D123J 
RD14BB2EQ0OOJ 


Metal film 
Carbon 


RS14GB3DO00J O002 


Metal film 


RD14BY2H104J 
RD14BB2EOOOJ 


100kQ 
O00 


Carbon 
Carbon 
RN14BK2EQOO0G 


Metal film OOOQ 


33k2 
0002 


RN14BB2E333J 
RD14BB2EOOOJ 


Carbon 
Carbon 
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SECTION 8. 


R12-1002-05 Semi-fixed resistor 
<H. GAIN> 


Semi-fixed resistor 


R12-1003-05 


R12-3004-05 
R1i2-0003-05 
CO5-0404-05 


Semi-fixed resistor 
Semi-fixed resistor 
Trimmer (Ceramic) 


4702 


C05-0029-15 Trimmer (Ceramic) 50pF 


SWTICH/RELAY 


S01-1507-05 Rotary switch <V.ATT > w 
S01-2505-05 Rotary switch <SWEEP RANGE> 


$51-1506-05 Relay w 


MISCELLANEOUS 


E23-0046-04 Terminal x 6 
E23-0508-04 


Terminal [test point] x 2 


PARTS LIST 


BNC CORD (CA-41) (X67-1020-00) 


E05-0357-05 BNC plug 
E91-0003-05 Alligator clip (black) 
E91-0004-05 Alligator clip (Red) 
060-0002-05 Coaxial cable 


H25-0016-00 Polyethylene bag 


TWO TONE CORD (X67-1070-00) 


ee Re- 


E07-0403-05 Round plug 
E12-0001-05 Phone plug > 
J42-0506-04 Rubber tube 


SECTION 9. PACKING 


Operating manual* 


Polystyrene foam cushion [rear] 
(H10-2806-02) 


* See parts list 
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Protection cover 
(H20- 1709-04) 


Accessory box 
(H19-0503-04) 


@ Operating manual* 
Warranty card (B46-0007-00) 
Two tone cord (X67-1070-00) 
BNC cord (X67-1020-00) 
Power cord (supplied)* 
Coaxial cable Ass'y (X42-1120-10) 
Polyethylene bag 
1. Foot (w/screw) (JO2-0049-14) x 2 
2. Fuse (spare) (FO5-5013-05) 


3. Resistor 10k2, 1502 


Knob (push) 
Knob 


BNC receptacle 
Knob 

Knob 

Knob (push) 


Eschtcheon (push) 


Panel ass’y 
Switch fittings 


K29-0166-04 
K21-0816-04 


E04-0251-05 
K21-0239-04 
K21-0267-04 
K21-0817-04 
BO7-0702-04 
A20-2724-03 


POWER 


INTENSITY, FOCUS, V.GAIN 
SYNC/MKR, SCAN WIDTH 


H.INPUT H.INPUT 

V.ATT SWEEP RANGE 
FUNCTION, RFATT, TONE 
SYNC/MKR, SCAN WIDTH 


SECTION 10. DISASSEMBLY 


Phone jack 
Push switch 
Shaft 

Rotary switch 
Variable resistor 
Power switch 
Lamp ass’y 
Switch fittings 
GND lug 


E11-0003-05 
$42-2503-05 
D21-0902-04 
$01-1506-05 
RO5-8501-05 
$39-2006-05 
B30-0907-05 


E23-0015-04 


TONE OUT 
SYNC/MKR, SCAN WIDTH 


TONE 
FOCUS, INTENSITY 
POWER 


ie 
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SECTION 10. DISASSEMBLY 


Fig. 10-2 Case Removal 


1. GRATICULE REMOVAL/INSTALLATION 


Press at Fig. 10-3 arrows, and withdraw upward and 
Out. 

To reinstall, insert the bottom edge of the graticule 
between the front panel and the CRT, and then direct 
the top edge in toward the CRT. 


2. CRT REMOVAL 
1) Remove screws “A”. 
2) Loosen screws "’B” and remove the CRT socket. 
3) Shift the CRT to the rear arrow, and then withdraw 
the CRT and its fittings upward and out. 


Fig. 10-3 Graticule Removal/Installation 


Fig. 10-4 CRT Removal 


SECTION 11. ADJUSTMENT 


@ Test Equipment Required 
1. AC (Audio Generator) 
Sine and squarewave generator than 5V at 1KHz. 
2. AF VTVM 
Range: 10 mV ~ 10V 
3. HF-SG (Signal Generator) 
Output 100 KHz and 12 MHz. 
4. Oscilloscope 
Frequency response generator 5 MHz, 20 mV sensitivi- 
ty. 
NOTE: SM-220 itself can be used. 


BS-5 or BS-8 
Assembly. optional 


Print side 


PCB Printed surface (X65-1240-00) 


T™C103 

100 KHz square wave ad- 
justment (exception: the 
first lot units have TC103 


on the PCB component 


DC BAL (adjustable from 
outside the case) 


VR106 
HOR GAIN VR108 
1.575 KHz oscillator level 


VR109 
VR110 Two-Tone Balance (ad- 
iwostonantecc! TP2 justable from outside the 
case) 
fay 
NJ VR107 


TC101 es f 
1/ATT ©) 
adjustment 


JT uwuwu w 


TC102 1 KHz oscillator 
© 1/100 ATT level 


adjustment 
OO— | 


= 
Suu 


Front of instrument 


Fig. 11-1 Adjustment 


@ Adjustment Procedure 
(Adjustments are shown in Fig. 11-1) 
1. DC Balance VR-101 
(Adjustable from the bottom of the case) 
If vertical amplifier DC balance is not maintained, the 
trace or waveform will shift vertically when the V. GAIN 
is adjusted. 
1) Place the V. ATT to GND/MONITOR and adjust 
the V. GAIN fully counterclockwise. Adjust the 4 
Position so the trace is centered. 
2) Adjust the GAIN fully clockwise. Adjust the DC 
Bal VR101 until the trace returns to the screen 
center. 
3) Repeat this procedure two or three times until the 
trace remains stationary when the V. GAIN is ad- 
justed. 


NOTE: Perform this procedure after the unit stabilites, 
about 15 minutes. 


2. Horizontal Gain VR-106 
Place the SWEEP RANGE contro! in the 10—100 Hz 
position. If the trace does not fully extend over the 
screen, adjust the HOR. GAIN VR-106 as follows. 

1) Place the SWEEP RANGE control in the RTTY/EXT 
position and turn the SWEEP VAR/EXT GAIN con- 
trol fully clockwise. 

2) Apply a 1 kHz, 3V signal to the H. INPUT/EXT 
SYNC terminal. Adjust VR-106 for a trace length 
of 10 divs. 


3. Vertical Attenuator (V. ATT) Frequency Response 
1) Apply a 1 kHz square wave at approximately 50 

mV, to the V. INPUT terminal. Set the V. ATT to 1 

and the SWEEP RANGE to 100—1 kHz. Adjust 

the V. GAIN and SWEEP VARI/EXT GAIN for 
Square wave amplitude of approximately 6 divs, 

and 2 ~ 4 cycles displayed. Check that the ideal 
waveform (as shown in Fig. 11-2) is displayed. 


Ideal Waveform Excessive Trimmer Capacity Insuficient Trimmer 
(Overshoot) Capacity (Undershoot) 


Fig. 11-2 V. ATT High-Frequency Response 
Compensation 


SECTION 11. ADJUSTMENT 


2) Set the V. ATT to 1/10 and increase the AG output 
level by 20 dB. Adjust TC101 for ideal waveform. 

3) Set the V. ATT to 1/100 and increase the AG out- 
put level by 20 dB. Adjust TC102 for ideal 
waveform. Fig. 11-2 shows the relationship 
between waveform and trimmer capacity. 


4. High-Frequency Response Adjustment 
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lf high-frequency response is not adjusted properly, 
peaks may appear around 5 ~ 10 MHz, or gain may 
drop off at high-frequency. 

1) Set the V. ATT to 1, V. GAIN fully clockwise, and 
SWEEP RANGE to 10—100 KHz. Apply an un- 
modulated 100 KHz signal at +90 dB (.35V) to 
the V. INPUT terminal. Adjust the SG output level 
for a 6 div. display. 

2) Change the SG output frequency to 12 MHz and 
adjust TC103 for a 4.2 div display. 


5. Tone Oscillator Levels 


(1) VR107, VR108 
Place the TONE switch in the 1000 Hz position. 
Adjust VR107 for 3Vp-p (1V rms) at (test point) 
TP1. Then, place the TONE switch in the 1575 Hz 
position and adjust VR108 for 3Vp-p (WRMS) at 
WP Ze 

(2) Two-Tone Balance VR109 
Adjust VR109 (Tone Balance) for dqual output is 
at both the 1000 Hz and 1575 Hz switch settings, 
measured at the TONE OUTPUT terminal (+7.5 
mV each tone setting). 

(3) Tone Output VR110 
Adjust VR110 (Output Level) for 10 mV in the 
TWO-TONE mode, measured at the TONE 
OUTPUT terminal. 


Balanced 


Unbalanced 


Fig. 11-3 Two-Tone Oscillator Balance Adjustment 


SECTION 12. TROUBLESHOOTING 


Turn the power switch On 
and place the Function 
Switch in the Oscilloscope 


position. START 
eee NO Check fuse and check CRT 
socket for contact. 
YES 


+12V and 
150V 
present 


NO Check D114, D116 and 
Q127 ~ 120. 


MES 


Same voltages 
appear on terminal 
3 and 4 when 

. V.POS is 
entered. 


NO 


YES. 


Q108 emitter 
voltage is almost 
the same as 
Q109 


Check Q102 ~ Q109 for 
voltage. 
If necessary, replace. 


NO 


Spot only, 
no Sweep 


YES 


Check Q110 ~ Q117 for 
voltage. 
If necessary, replace. 


Check Q118 ~ Q117 and 
Q122 for voltage. 
If necessary, replace. 


Saw tooth wave 
appears on gate 
of OF22) 


NO 


YES 


Normal 


waveform NO 
is observed at Check Q123 and Q124. 
terminals 


5 and 6 


MES 


High Voltage 
power supply 
is OK 


NO Check D122, D113 and 
C1371 C140) 


YES 


Check CRT. If doubtful, 
substitute. 


Retrace not blanked. Check Q120 and Q121. 


SECTION 13. PAN DISPLAY OPTION 


GENERAL 


To monitor signal conditions in the vicinity of your receive 
frequency, a Pan Display Plug-in is available as an option to 
the SM-220. 
Ts-520S. SOTICS 3 = cae eee ee BS-5 
JPOP, SENS a eae ee eee ee ees BS-8 
The BS-5 is designed to match the TS-520 series IF fre- 
quency 3395 KHz, and the BS-8 the TS-820 series IF fre- 
quency 8833 KHz. 
When using either the BS-5 or BS-8, a minor wiring addi- 
tion is required in the transceiver. 
The Pan Display is easily installed in the SM-220, and re- 
guires no soldering-A1 1 connections are accomplished by 
multiconnectors. 


IF INPUT 


3SK35T (GR) 4 To Oscilloscope 


V input 


Oscilloscope 
Saw-tooth 
wave OSC 


MARKER Q210 


2SC458(C) 2SK19(GR) 


Fig. 13-1 Block Diagram 


DESCRIPTION OF THE BS-5 AND BS-8 0 


When the BS-5 or BS-8 is installed in the SM-220 and con- / \ 
nected to the transceiver. signal conditions in the vicinity of } 
the receive frequency can be displayed over a +20 KHz or 20 ——_ & ~~ 
+100 KHz range. The Pan Display amplifier employs a 


logarithmic compression system, so weak and strong 30 eee} Geet E ] 
signals can be monitored simultaneously. The narrow cs 
bandwidth filter permits monitoring of adjacent signals | 
even under adverse receiving conditions, in both SSB and 
CW modes. 


ATT.(dB) 


More than 1.0 kHz/—6 dB 
Band Widths tess than 3.0 %iz/-a0He 


Guaranty 
Attenuation 


a 


Fig. 13-2 Ceramic Filter Frequency 


More than 60 dB at 455 +100 kHz Se ensbees erly a 


CERAMIC FILTER RATINGS 
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PC BOARD 


3SK35T(GR) 
; C216 .01 Cs 
R226 8.2K G2 
—_W-——_ —_—WA—, 
R228 150 R224 1.5K R223 1k Gi 
—“WN—_ —<A\\y—— 


C21743.0! R227. 47K 
Ar D207 47K R220 8.2K 


——$—Wv—_ 
R223 1K D208 27K R248 


R230 3.3K ; 33K 2SK19(GR) 


C2194 Lot Hr cot te 
D210 S =f pieee 330p 
217. 4K 
= ane i ee D204 -——_k}- — Ws G 
—| We 


BE D203 ee Lot D 


ay 
2.2K 


O 
R232 
R243 68K R23 “ats oe 
Si swe yy - 4 & R216 150 
> 
VR202 10K 
Fs S . oc | acl appre (a 28C458(C) 
nN GQ 
> S D202 c209 01 
3 a 201 R211 1K 
Q & ~y-b20 Brae 02k 
204. ——ws B 
R210, 47KO R208 82K 
C228 227 cazi0.o1 FE? wn —W-—— -° 


47 10V Mov Ress, faccans 0 ROT Wn ek07 1 ae 


R245 68K C2284 04 R205 1.8K 


R247,” OK R204 5.6K Oo 
om \\ Ao — 
R240 22K R206 220 8 
xs C225 .01 


——wn 
R239,,, 100K C20654.0! 
c23vésP coum | oe R235 22k 1h 


~§}< i 1 sae | bia 


D2ii 
TC201 
20P 
C233 33P 


= 


(fe eae wa eee coaemante “Weer, at, | 
HOO beey 


: 


€e¢cy 


ALD py BEY 
abr 
d89 €229 d89 2e¢D 

lk 


ZHALOSB'B £027 


: 


6020 


ls 
iozu 
bes 


2b 


d22 pedo 
-{}- dOO} £E29 
9EZO 
Uw soz) O22 Sheu 
| Napartiesapen icveesd veers ereraney o noremaes ere 
! 1oz49 
HOOs 
ec y 
dOEE “bee9 
arr, cma ca | 
Dk al) 


R202 2.2K © 
i 


MOO! bo7y 
—W— 
01z0 CD, 
oO 
A Hee 
=e © 
Ol 


OBl £O2Y 


oe 


C202 01 


BS-8 UNIT (X65-1250-00) COMPARATIVE TABLE 
BS-5 UNIT (X65-1250-01) R Refer to Parts List and Schematic Diagram 


PARTS LIST 


GENERAL 


vx : New parts 


CC45SL1H470J Ceramic 47pF BS-8 
CC45SL1H101J Ceramic 100pF a BS-5 


B20-0909-04 
B58-0903-00 


Graticule 
Caution card 


E30-1828-05 
E31-0573-05 


Cord with pin plug 
Lead with connector 


HO1-2842-03 
HO1-2844-03 
H25-0016-00 
H25-0029-04 


Carton case 
Carton case 
Polyethylene bag 
Polyethylene bag 


BS-8 


J61-0053-05 Board support x 4 LCBS-4 


N35-3006-46 


Bind screw Xx 8 


001-0801-05 
060-3001-05 


Plated lead x 5 
Coaxial cable 1.5D-XV 


X65-1250-00 
X65-1250-01 


BS-8 unit 
BS-5 unit 


BS-8 UNIT (X65-1250-00) 
BS-5 UNIT (X65-1250-01) 


CEO4W1E100 
CK45D1H103M 


Electrolytic 10uF 
Ceramic 0.01uF 


CEO4W1E100 
CK45D1H103M 


Electrolytic 10uF 
Ceramic O.01uF 
C90-0298-05 


Ceramic 0O.01uF 


CC45SL1H680J Ceramic 68pF 
CK45D1H331M 
CK45D1H103M 
CC45SL1HO10D 


CEO4W1A470 


+20% 
+20% 
+0.5pF 
10WV 


Ceramic 
Ceramic O.01yuF 
Ceramic 1pF 

Electrolytic 47 uF 


330pF 


CE45D1H103M Ceramic +20% 


0.01 uF 


CC45CH1H680J 
CK45D1H102M 
CK45D1H102M 
CK45D1H103M 
CC45CH1H330J 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


680pF 

1000pF 
1000pF 
0.01 uF 
33pF 


+5% 
+20% 
+20% 
+20% 
+5% 


CC45CH1H220J 
CC45CH1H101J 


Ceramic 
Ceramic 


22pF 
100pF 


+5% 
+5% 


CC45CH1H220J 
CC45CH1H470J 
CC45CH1H101J 
CK45D1H681M 
CC45SL1HO30D 
CK45D1H103M 


+5% 
+5% 
+20% 
+20% 
+0.5pF 
+20% 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


22pF 
47pF 
100pF 
680pF 
3pF 
0.01 uF 
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ee Re- 


RD14BB2EO0OJ Carbon OOOQ +5% 1/4W 
Refer to schematic diagram. 
Jumper resistor x 4 


R92-0150-05 


VO9-1002-26 FET) 3SK35 (T) (GR) 
VO9-0012-05 FET 2SK19(GR) 
VO9-0080-05 Transistor 2SC458 (C) 


VO9-0012-05 


FET 2SK19(GR) 


V11-0076-05 


Diode 1$555 


V11-0051-05 


Diode 1N60 


V11-0447-05 


Diode 1SV50 


R12-5002-05 
R12-3002-05 


100kQ 
10kQ 


Semi-fixed resistor 
Semi-fixed resistor 


C05-0013-15 Trimmer 


20pF 


L40-3311-03 Ferri-inductor 330nH 


L77-0487-05 Crystal 8.8307 MHz 


L77-0123-05 Crystal’ 3.395 MHz BS-5 
L33-0801-05 Choke coil 4.7 4H BS-8 
L33-0265-05 .Choke coil 20H BS-5 


L40-1025-04 Ferri-inductor 1mH 


L34-0527-05 
L31-0286-05 


L72-0401-05 Ceramic filter 


E40-0414-05 
E40-0914-05 


4P connector 
9P connector 


No waveform 


TROUBLE SHOOTING/INSTLLATIQN 


NG 


Saw tooth 
wave appears on 
D211 anode 


Waveform at 
Q210 emitter 


nnn ws 


YES 


The signal 
appears on Q210 
drain 


YES 


The signal 
appears on Q208 
emitter 


Check 0210, D211. 


NO Check the lead 


with connector. 


Replace D211. 
NO 
Replace Q201. 


NO 
Check Q203~Q0208 


Check D209, D210. 
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ADJUSTMENTS/PACKING 


INSTALLATION 


4P socket . S 


Fig. 13-3 BS-5, BS-8 Installation 


ADJUSTMENT 


The BS-5 or BS-8 must be adjusted before use. For adjust- 
ment, the antenna must be disconnected from the 
transceiver. 

1. Set the SM-220 FUNCTION switch to BAND SCOPE 
(Pan Display). 

2. Depress the MARKER switch ON, center the display by 
the <>» POSITION control and center the V. GAIN con- 
trol. Adjust the a POSITION to shift the trace to the 
bottom of the graticule. With the SCAN WIDTH set to 
the WIDE 100 KHz position, turn the scan width ad- 
justment VR202 until the marker signal moves to the 
scope center line. 

3. Turn the MARKER OFF. Set the tranceiver RF GAIN to 
MAX, and the FUNCTION switch to CAL 25 KHz and 
peak the drive control for MAX “S” meter reading. At 
this time, check that 8-10 waveform peaks (“SPIKES”) 
appear on the CRT screen, as shown in Fig. 13-5B. If 
necessary, reset the center frequency adjustment 
trimmer TC201 and the scan width adjustment VR202 
(STEP2), until the waveform shown in Fig. 13-5A is ob- 
tained. 


NOTE: Make certain you have actually adjusted the 
center frequency to the receiver. If necessary, find 
a single signal to verify this adjustments 


4. Turn off the 25 KHz calibrator, turn on the marker. Set 
the SCAN WIDTH to the NARROW (20 KHz) position, 
and adjust VR201 for CENTERED marker display, as 
previously outlined is step 2. 


VR202 scan width adjustment 


VR201 20 KHz center frequency 
adjustment F 


TC201 100 KHz center frequency 
adjustment 


Fig. 13-4 Pan Display Adjustment 
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rae 


CRT display, marker ON 


lly 


CRT display (scan width +100 KHz) 


ls 


CRT display in operation 
Fig. 13-5 Pan Display Waveforms 


PACKING 


Polyethylene bag 
Z (H25-001 


SS 


Caution card 

(B58-0703-00) 

Protection cover 

(H25-0809-04) 
/ 


NS 
U 


Carton case 
BS-8 (HO1-2842-03) 
BS-5 (HO1-2844-03) 


ACCESORIES 


Caution card (B58-0703-00) 
Graticule (B20-0909-04) 

Cord with pin plug (E30-1828-05) 
Lead with connector (E31-0573-05) 
Bind screw X 4 (N35-3006-46) 
Pick-up cord (060-3001-05) 
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TRIO-KENWOOD COMMUNICATIONS, INC. 
M1111, WEST WALNUT STREET COMPTON CALIFORNIA 90220, U.S.A. 


TRIO-KENVWOOD COMMUNICATIONS, GmbH 
2 D-6374 STEINBACH-TS INDUSTRIESTRASSE, 8A WEST GERMANY. 


TRIO-KENW/OOD CORPORATION 
@ 6-17, 3-CHOME, AOBADAI, MEGURO-KU, TOKYO, JAPAN. 
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